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JOINT ADVISORY BOARD: NEUROTRAUMA & STATE TRAUMATIC BRAIN 
INJURY ADVISORY BOARD (NTAB & STBIAB) 

MEETING MINUTES 

DATE: February 1, 2018 

 

Present:            Albert Burian, Rita Manriquez, Stephanie Yee, Lisa Dau 

Excused:           William Rodrigues, Kawena Young, Mary Wilson 

Others:             Lyna Burian, Brain Injury Association of Hawaii (BIA); Violet 
Horvath, Director of Pacific Disabilities Center (PDC); Tomoko 
Hotema, PDC; Dylan Arrieta, PDC; Terry Jasper Jr., PDC; Dan Galanis, 
Department of Health (DOH); Nicholas Hines, DOH; Bridget Velasco, 
DOH; Troy Furutani, University of Manoa (UH)-HCAMP; Allison 
Tsuchida, UH-HCAMP; Brien Ing, UH-HCAMP; Dr. Matthew Koenig, 
Queen’s Medical Center 

DOH Staff: Curtis Inouye, Neurotrauma Supports; Chelsea Ko, Neurotrauma 
Supports; Cristina Valenzuela, Neurotrauma Supports, Wendie Lino, 
Community Alternatives Section Supervisor 

 

I. Speaker: Dan Galanis 
A. Report on Neurotrauma Statistics 

Epidemiologist Dan Galanis of the Department of Health (DOH) injury 
prevention and control section presented a statistical overview on 
Neurotrauma in Hawaii regarding traumatic brain injury (TBI), spinal cord 
injury (SCI), and stroke.   
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In summary, Dr. Galanis states that there are roughly 13,600 TBI 
occurrences each year, with increasing numbers stemming from emergency 
room visits. Risks are noticeably higher on O’ahu in toddlers, teens, and 
seniors. Seniors are the leading age group amongst those hospitalized due 
to unintentional falls. SCIs account for 165 admittances each year, showing 
higher risks on the neighbor islands at a progressive rate across age range. 
The Hawaii Stroke registry reported 2,740 people per year as having stroke. 
Statistics show that only half of patients are being transported by EMS. 
Studies have found that recognizing the signs of stroke during dispatch 
increased patient level of survival. For more information, please see 
attached Neurotrauma Statistics report. 

  
  

II. Contract Overview 
A. Head Neck Spine 

The Head Neck Spine project is an online curriculum geared to educating 
middle school students on the seriousness of head, neck, and spinal cord 
injuries. It was created to meet the Hawaii Content Performance Standards 
III and certain learning objectives for health. Objectives include knowledge, 
advocacy, interpersonal communication, and an analysis of different 
resources.  
Per Allison Tsuchida of the Hawaii Concussion Awareness Management 
Program (HCAMP), they have completed five modules with three more 
modules, in progress, which will complete the online curriculum. HCAMP is 
working with the Department of Education (DOE) to identify teachers who 
can help to validate the content and ensure the standards are being met. 
They are also in the progress of creating a teacher’s manual for the 
curriculum. HCAMP is looking to launch the project during the next school 
year in Fall 2018. For more information, please see attached Project Head, 
Neck, Spine report. 
  

B. Neurotrauma Registry 
The purpose of the Neurotrauma registry is to assist DOH in identifying 
resources and support needed by traumatic brain injury (TBI), spinal cord 
injury (SCI), and stroke survivors, help educate service providers, and 
develop safety and prevention plans and policies. Dr. Violet Horvath of the 
Pacific Disabilities Center (PDC) reiterated the three goals of the 
neurotrauma registry project: 1) to encourage TBI survivors to take the 
survey, 2) provide education to the general public and professionals 
statewide about neurotrauma injury and registry, and 3) provide free 
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information and referral service to the public. For more information, please 
see attached HNTR Joint Meeting Presentation. 

  
C. Stroke Network 

Dr. Matthew Koenig of Queen’s Medical Center (QMC) provided an overview 
of the tele-stroke project- 
 
 
Stroke and tPA:  

• Stroke is the number one cause of chronic disability in adults and the 
number three cause of death in Hawaii.  

• tPA is the only FDA approved treatment for acute stroke and must be 
administered within 4.5 hours of symptoms.  

• The standard of care is the initiation of tPA within 60-mintues of 
patient’s arrival to the ER. 

Stroke treatment: 
• Low tPA utilization in Hawaii at start of the project in 2010 
• Delays in treatment time 
• High variability in tPA utilization among Hawaii hospitals due in part 

to inconsistent neurology coverage 

Hub and spoke models: 

• Neurologists available 24/7/365 for teleconsultation at central 
location 

• Provide service to multiple hospitals (spokes) for acute stroke tPA 
decisions 

• Empower hospitals to administer tPA and manage patients after tPA 

The tele-stroke grant, issued by the DOH Neurotrauma special funds, provided 
the means for tele-medicine equipment, ongoing technical support, bandwidth 
rentals, public education, travel expenses for site visits and provider education. 
It also includes a sustainability plan with subscription-based business model 
after the public support ends.  

The tele-stroke contract ends on June 1, 2019, pending a contract 
modification. For more information, please see attached DOH Telestroke 
report. 
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III.  Call to Order-Advisory Board Meeting– Meeting was called to order by 
Neurotrauma Advisory Board Chair, Scott Sagum. Quorum present.  
 
 

IV. Approval of Minutes from the July 20, 2017 meeting – Board Member 
Rita Manriquez made a motion to accept the Minutes as written.  Board 
Member Stephanie Yee seconded the motion. All Board Members present 
voted in favor of minutes being accepted as written.  No questions or 
discussions. 
 
 

V. Review of Agenda – All Board Members present voted in favor of accepting 
the agenda as written. No questions or discussions. 
 
 

VI. New Business 
A. Neurotrauma Strategic Plan: Implementation 

The Neurotrauma Supports staff is asking for continued involvement during 
the implementation phase by providing feedback and serving on 
committees aimed to accomplish the three goals of the Neurotrauma 
strategic plan. During the meeting, there were three individual objectives 
highlighted that requested feedback from all those that attended to answer 
the following questions: ‘Who should be involved?’ and ‘Ideas/Suggestions.’ 
The highlighted objectives are as follows: 

• Goal 1/Objective 1.3: Increase awareness and knowledge on 
Neurotrauma and identification among disability and health care 
providers 

• Goal 2/Objective 2.1: Increase data reporting to obtain a more 
accurate assessment of the needs of individuals 

• Goal 3/Objective 3.1: Research to identify and expand the database 
of services and supports currently available in order to link survivors 
of Neurotrauma and family members to resources 

 
VII. Old Business 

A. Hawaii Islands Regional Stroke Network Update: 
(refer to Contract Overview on page 1) 
 

B. Update on Brain Injury Awareness Month – March 2018 Update: 



JOINT ADVISORY BOARD: NEUROTRAUMA & STATE TRAUMATIC BRAIN INJURY ADVISORY 
BOARD (NTAB & STBIAB)   
MEETING MINUTES 
February 1, 2018  Page 5 

 
 
 

DOH staff is currently working to launch the Unmasking Brain Injury project 
during Brain Injury Awareness month. They have already conducted two 
community mask events, with one more event scheduled for February 4, 
2018. Currently, ten masks have been created and completed by TBI 
survivors. Masks will be displayed at three different locations: Rehabilitation 
Hospital of the Pacific, Pearlridge Center, and the State Capitol. 
 
Per Dr. Horvath of PDC, they are currently requesting rights to show the 
movie ‘Concussion’ that will be made free to the public and are searching 
for a speaker to talk about brain injury before the showing. 
 
 

C. Pacific Disabilities Center (PDC)-Hawaii Neurotrauma Registry (HNTR) 
Update: 
HNTR and DOH met with Laura Rachal, Director of Oahu Heart and Stroke 
Walk, to discuss HNTR's possible participation in the Oahu, Hilo, and Maui 
Heart and Stroke Walks in 2018 and ways the organizations could work 
together. HNTR plans to do more presentations for organizations, such as 
Meals on Wheels. Contact PDC to provide contact information on 
organizations that may be interested in learning more about the registry. 
For March Brain Injury Awareness month, PDC is planning to show the 
movie, Concussion and have speakers provide information about brain 
injury.  PDC is working on copyright permission for the movie.  Event will be 
free to public, will have popcorn and light refreshments. For more 
information, please see HNTR Update Report. 

 D. Brain Injury Association (BIA) of Hawaii Update: 
BIA is currently going through a re-organization of its board. Current BIA 
members are able to nominate other board members to be on their advisory 
board. Non-members interested in joining BIA will pay the following fee: $10 
for individuals and $25 for professionals. 
No other updates. 

 
 
 E. Neighbor Island TBI Activities: 

Neurotrauma Supports will be travelling to Kauai on February 14th to provide 
the Brain Injury Group (BIG) with information on the Unmasking Brain Injury 
Project. 
No other updates. 
 
 

 F. DOH Update: 
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Neurotrauma Supports will be collaborating with Nicholas Hines of 
EMS/DOH to update the Neurotrauma strategic plan. 
No other updates. 
 

 
VIII. Announcements 

A. Brain Injury Association of Hawaii (BIA):  
1) Support Group and Educational Meetings  

a. First Saturdays, 1-3 p.m., 2nd and 3rd Wednesdays, 6-8p.m., 
Rehabilitation Hospital of the Pacific, Wo Conference Room #4.  

 
IX.   Next Meeting:        

  Date:           March 15, 2018  
  Location:    Kinau Hale, Room #329 and via Zoom 
https://zoom.us/j/606524903  

         Time:          1:30 p.m. to 4:00 p.m. 
 
Meeting Adjourned at 3:00 p.m. 



Hawaiian Islands Regional Stroke Network
Queens Telestroke Program

Matthew Koenig, MD, FNCS
Medical Director of Telehealth
The Queen’s Healthcare Systems

Associate Professor of Medicine
The John A. Burns School of Medicine



Stroke and tPA

• Stroke is the #1 cause of chronic disability in adults, the #3 
cause of death in Hawaii

• IV tPA is the only FDA-approved treatment for acute stroke

• IV tPA must be administered within 4.5 hours of symptom 
onset

• Standard of care is initiation of IV tPA within 60 minutes of 
patient arrival to the ER



Stroke Treatment

• Low tPA utilization in Hawaii at start of the project in 2010

• High variability in tPA utilization among Hawaii hospitals due in part to 
inconsistent neurology coverage

• Delays in treatment time
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Telemedicine



Hub-and-Spoke Models of Telemedicine



Hub and Spoke Models

• Neurologist available 24/7/365 for teleconsultation at central location 
(hub)

• Provide service to multiple hospitals (spokes) for acute stroke tPA 
decisions

• Empower hospitals to administer tPA and manage patients after tPA 
(drip-and-keep)

• Triage patients who need a higher level of care to hub (drip-and-ship)







QMC 
Punchbowl

QMC West Oahu 
(1/12/15)

Wahiawa General 
Hospital (6/21/12)

Hilo Medical 
Center (8/1/13)

Kona 
Community 

Hospital 
(5/27/15)

Molokai General 
Hospital (11/8/11)

Maui Memorial 
Medical Center

(8/11/15)

North Hawaii 
Community 

Hospital 
(12/15/15)

Kahuku Medical 
Center

(9/1/17)

Hawaiian Islands Regional Stroke Network











Staffing Model

• QMC-employed neurologists on-call

• 24/7/365 teleconsultation for acute stroke

• Remotely review the CT scan through BEAM

• Examine the patient via telemedicine cart

• Identify contraindications/indications and discuss risk/benefit of IV tPA

• Recommend for or against IV tPA

• Triage whether patient needs transfer or can remain at originating site



Annual Telestroke Rates 2012-2017
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$45,000 direct medical cost savings per tPA-treated patient = $11.07 million to date











Kona Left MCA Occlusion

• Last known normal 11:30 AM

• Telestroke activation 1:00 PM

• tPA bolus 1:30 PM

• Arrival at QMC 6:30 PM

• Transit time: 5:00

• Total ischemia time prior to arrival: 7:00









North Hawaii Left MCA Occlusion

• 41 year old woman
• Witnessed onset 8:30 AM
• Telestroke activation 11:15 AM
• tPA bolus 11:30 AM
• QMC arrival 2:45 PM
• Angio start 3:10 PM
• Recanalization 3:25 PM

• Transit time: 3:15
• Total ischemia time: 6:55









Telestroke Grant Support



Telestroke Grant and Equipment

• Grant support from Hawaii DOH Neurotrauma Special Fund
• 2011-2015: $484,000

• 2016-2019: $474,000

• Grant ends June 1, 2019

• Grant support funded telemedicine equipment, ongoing technical 
support, bandwidth rentals, public education, travel expenses for site 
visits and provider education (no salary or FTE support).

• The grant included a sustainability plan with subscription-based 
business model after public support ended.





Current Vendor: Interactive Care Technologies



Limitations of Current Technology

• Two-way video only, audio requires telephone call

• Dedicated wireless nodes so the cart cannot roam out of the ER

• Dedicated bandwidth rental (higher cost)

• Completely different technology compared to the QHS hospitals 
telestroke equipment

• Relatively low resolution and frame rate

• No smart phone access



New Vendor: IronBow Healthcare Solutions





Features
• Use hospital wireless network so should be able to roam throughout 

the hospital (cost savings)

• Uses Queen’s existing network infrastructure (cost savings)

• Same technology as QHS telestroke equipment currently deployed at 
Molokai, QMC West, North Hawaii, and QMC Punchbowl

• Service contract includes 24/7 technical support and proactive device 
monitoring

• Synchronous two-way audio-visual

• Higher resolution and frame rate

• Accessible from smart phone application







Cart purchase price (without support): $20,747.74
Annual support cost: $6,235.44



Pacific Disabilities Center – February 2018

The Hawaii 
Neurotrauma 

Registry Project
March 21, 2013 - Present

Boldly going where no registry            
has gone before (as far as we know)



Three main goals of the 
Hawaii Neurotrauma Registry Project
1. Recruit Hawaii residents on all islands and of all ages 

with neurotrauma injuries to take a voluntary survey on 
their injuries and post-injury circumstances (the 
“Registry”)

2. Provide education to the general public and 
professionals on all islands about neurotrauma injuries 
and the Registry

3. Offer an Information and Referral service to Hawaii 
residents with neurotrauma injuries and their family 
members, caregivers, and other supports



Purpose of the Registry
• Information gathered from Registry surveys 

assists the Department of Health in 
identifying the community supports and 
services needed by neurotrauma injury 
survivors, helps to educate service 
providers, and helps to develop safety and 
prevention plans and policies



Best Practices Research, 2014 - 2015
1. Conducted online search for national and state neurotrauma 

registries and surveillance 
– Most were mandatory surveillance programs

2. Surveyed 50 states, District of Columbia, 6 US territories: 35 responses
– Registries / surveillance: 18 brain injury, 5 stroke, 11 spinal cord injury
– Information came from medical records, death certificates, interviews, hospital 

forms, emergency medical services records, and other sources
– Data collected were used to apply for grants, for legislative purposes, public 

education, referrals, and case management
– Four states conduct interviews (one does multiple interviews over the years), 

and six provide case management 
– Based on information received, Hawaii appears to have the only project that 

focuses on the post-neurotrauma injury needs of survivors



Media and Marketing Effortsa 
March 21, 2013 – January 30, 2018

Print Number
Print Ads / Print Articles 10 / 20

Televised
‘Olelo or other television programs 4
Webinars 1
Televised public service announcements (PSAs) 2

Radio
Radio programs / Radio public service announcements (PSAs) 4 / 1,442

Social Media
HNTR electronic newsletter / Number of Subscribers 10 / 470
Facebook and Twitter Posts 140
Facebook and Twitter Friends and Following 63
YouTube Hits (includes televised and radio programs, PSAs, and webinar) 595

aAlso brochures (general, parent/child focus, military focus), HNTR website, and blog entries



Registry Participation 
March 21, 2013 – January 30, 2018

Time Period 
(in 12 – month increments)

Number of Persons Who 
Took Survey

1. March 21, 2013 – March 20, 2014 40
2. March 21, 2014 – March 20, 2015 57
3. March 21, 2015 – March 20, 2016 43
4. March 21, 2016 – March 20, 2017 54
5. March 21, 2017 – January 30, 2018 43

Total 237



Information about Registry Participants 
(N=237)
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Information about Registry Participants 
(N=237)
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How did you hear about the Registry? 
(N=237)
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Education about Neurotrauma Injuries 
March 21, 2013 – January 30, 2018

Events – All Islands Number
Public events attended by HNTR staff and volunteers 109
Individuals who visited HNTR tables at public events 16,814

Presentations – All Islands Number
Presentations to professionals / community members 67
Professionals / community members who attended 
HNTR presentations

1,510

Neighbor Islands: HNTR staff gave one presentation on Lanai, distributed HNTR 
information on Molokai, gave one presentation on Maui, two presentations on 
Hawaii Island, and took part in multiple public events on Hawaii Island, Kauai, 
and Maui.



Information and Referral Services
March 21, 2013 – January 18, 2018

Item Number
Information and referral contacts with individuals 
(duplicate count)

464

Items of information and number of referrals provided 1,747

1. HNTR is working on contacting all those who ask for information 
and referral assistance within 7 days of receiving a request

2. Six months after initial contact, HNTR staff re-contact individuals 
to see how they are doing, how they fared with the information 
and referrals provided, and if they require additional assistance



Key Findings from Registry Survey 
March 21, 2013 – March 20, 2017, N=194

Highest Endorsed Problems
• Forgetfulness=126

• Tiredness=113

• Balance=110

• Body Pain=100 

• Concentration=100

• Slow reactions=94

• Irritability=86

• Vision=85

• All others=84 or fewer

Current Needs and Functioning
• Information=68

• Financial Assistance=67

• Social Activities=62

• Chore Assistance=60

• Personal Assistant Services=48

• Medical Assistance=43

• Transportation=42

• Companionship=40

• All others=38 or fewer 



In addition to 
public education 
and information 
and referrals 
services, HNTR 
has contributed 
in other ways. . .



HNTR Project Contributions
• Around the state, we discovered there is a 

desire for more support groups. We have 
conveyed this information to professionals. 

• Since then, a new stroke support group has 
started in Hilo. Another support group for all 
neurotrauma injuries may start in Waimea 
(Hawaii Island).



HNTR Project Contributions
• We realized a resource manual focusing 

on neurotrauma injuries was needed. We 
decided to create one, even though it is 
not required in our contract. The manual is 
in process. 

• As noted earlier in this presentation, the 
need that was most endorsed on the 
Registry survey was for information.



HNTR Project Contributions
• Information from Registry survey 

participants indicate that balance is an 
issue for many of them.

• Neurotrauma Special Fund monies are 
paying for a state-wide training entitled, “A 
Matter of Balance.”



HNTR Project Contributions
• Findings from the Registry survey were used 

to inform the Neurotrauma Supports 
Strategic Plan for 2017 – 2020.

• We researched definitions of “cognitive 
rehabilitation” and what coverage other 
states require for brain injuries. We helped 
to come up with a definition of cognitive 
rehabilitation for a bill proposed in Hawaii.



HNTR Project Contributions
• In 2015, we presented at two conferences:

– 39th Brain Injury Rehabilitation Conference 
(Williamsburg, VA)

– 31st Annual Pacific Rim International Conference 
on Disability and Diversity (Honolulu, HI)

• In Virginia, we visited with personnel from the 
Virginia Department on Aging and 
Rehabilitative Services Brain Injury Service 
Coordination Unit, and toured a community 
brain injury services clubhouse.



HNTR Project Contributions
• In April 2018, we will present “Domestic 

Violence, Concussions, and Brain Injuries” 
at the Institute for Violence, Abuse and 
Trauma Hawaii Summit (IVAT).

• The President and Founder of IVAT has 
expressed an interest in having HNTR write 
a manuscript on this topic for a special 
edition of one of the journals he edits.



Going Forward –
Challenges and Strategies
• Challenges

– More survey participation is needed from children, youth, and young 
adults, and from Neighbor Islands, to ensure proper representation

• Strategies
– We discovered that the personal touch is better at increasing survey 

participation than media and marketing. As a result, we are working on 
increasing the number of presentations we do

– Working on establishing more partnerships with organizations who can 
provide referrals across the state

– We shortened the survey; it now takes about 12 minutes to complete
– Parents / legal guardians can leave out the name of their child or 

guardian as long as we have the adult’s name contact information



Mahalo. . .
• . . .Neurotrauma Advisory Board (NTAB) and State Traumatic Brain 

Injury Advisory Board (STBIAB) board members for their support and 
suggestions

• . . .HNTR volunteers for the many hours of work they have donated

• . . .Rehabilitation Hospital of the Pacific and The Queen’s Medical 
Center for their collaborative efforts

• . . .State of Hawaii, Department of Health, Neurotrauma Supports 
staff

• Every neurotrauma injury survivor in Hawaii who has taken the 
survey

• All others who have facilitated our efforts to fulfill the goals of The 
Hawaii Neurotrauma Registry Project



















Report on Neurotrauma in Hawaii:
TBI Spinal Cord injury and StrokeTBI, Spinal Cord injury, and Stroke

Dan Galanis, Ph.D.
Epidemiologist

Injury Prevention and Control SectionInjury Prevention and Control Section
EMS & Injury Prevention System Branch

Hawaii Department of Health

Ph: 733-9236
E-mail: daniel.galanis@doh.hawaii.gov
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Overview of presentation

• Traumatic brain injury (TBI) and Spinal Cord Injury (SCI)

– Data source: medical records from emergency department (ED) visits, 
and hospitalizations

– Hawaii Health Information Corporation
– Captures mostly TBI/SCI morbidity or nonfatal injuries
– Defined by diagnostic codesy g

• ICD-9CM (through 9/2015) and ICD-10CM (10/2015-present) 

• Stroke• Stroke
• Data source: Hawaii Stroke Registry

– Trends by type of stroke

2

e ds by type o st o e
– Role of EMS in stroke care



Traumatic Brain Injury in Hawaii,
2012-2016
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Clinical description of hospital-treated TBI in Hawaii, 
by level of care, 2012-2016y ,

ED visits
(11 798/year)

Hospitalizations
(1 764/year)

Total
(13 562/year)(11,798/year) (1,764/year) (13,562/year)

Diagnoses
Concussions 2 850 (24%) 231 (13%) 3 082 (23%)Concussions 2,850 (24%) 231 (13%) 3,082 (23%)

Other intracranial injuries 258 (2%) 975 (55%) 1,233 (9%)

Skull fractures 199 (2%) 351 (20%) 550 (4%)
“Unspecified head injuries” 8 490 (72%) 207 (12%) 8 697 (64%)Unspecified head injuries 8,490 (72%) 207 (12%) 8,697 (64%)

Injury-related principal 
diagnosis 92% 84% 91%

Length of care and financial charges
Ave. length of stay (days) 1.0 7.3 1.8

Total number of days 11,798 12,939 24,737

4

y , , ,

Average charge $3,294 $53,383 $9,809

Total charges $38.9 million $94.2 million $133.0 million



Annual number of hospital treatments for TBI 
in Hawaii, by level of care, 2012-2016in Hawaii, by level of care, 2012 2016

Annual averages:

13,562 total,
11,798 ED visits

1,764 hospitalizations
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Average annual rate (per 1,000) of TBI among Hawaii 
residents, by age and level of hospital care, 2012-2016residents, by age and level of hospital care, 2012 2016
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Five-year rates (/1,000 residents) of hospital treatments 
for TBI, in Hawaii, by patient gender, 2012-2016for TBI, in Hawaii, by patient gender, 2012 2016

All ages rates:

39.4 females
49.1 males

44.2 combined
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Average annual number and 5-year age-adjusted rate 
(/100,000) of TBI in Hawaii, by county of residence, 2012-2016(/100,000) of TBI in Hawaii, by county of residence, 2012 2016

7707



Causes of TBI hospitalizations and fatalities 
in Hawaii, 2012-2016 (Average annual number)
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Spinal Cord Injury in Hawaii,
2012-2016
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Annual number of hospital treatments for SCI 
in Hawaii, by level of care, 2012-2016in Hawaii, by level of care, 2012 2016

Annual averages:

165 total
29 ED visits

136 hospitalizations
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Average annual rate (per 1,000) of SCI among Hawaii 
residents, by age and level of hospital care, 2012-2016residents, by age and level of hospital care, 2012 2016
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Five-year rates (/100,000 residents) of hospital treatments 
for SCI, in Hawaii, by patient gender, 2012-2016for SCI, in Hawaii, by patient gender, 2012 2016

All ages rates:

21.5 females
60.3 males

41.0 combined
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Average annual number and 5-year age-adjusted rate 
(/100,000) of SCI in Hawaii, by county of residence, 2012-2016(/100,000) of SCI in Hawaii, by county of residence, 2012 2016

98



Causes of SCI hospitalizations and fatalities 
in Hawaii, 2012-2016 (Average annual number)
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drowning (6%) (22% of the total)

HTR: No significant associations between 
SCI and use of safety devices

2

2

mvc-pedestrian  (1.5%)

other-transport (1.6%)
SCI and use of safety devices 

HTR: these billing codes often 

12

13

2

unk (8 7%)

injury-other (9.6%)

assault (1.5%) indicate SCI from ocean activities

12

0 20 40 60

unk (8.7%)



HTR data: detailed causes of SCI in Hawaii, 2012-2016 
(Average annual number)

49falls (33%)

5

19

48

striking (3%)

mvc-occupant (13%)

ocean activities (32%)

4

4

5

assault (2%)

mvt-motorcyclist (3%)

striking (3%)
78% among non-residents

3

3

mvc-pedestrian (2%)

bicycle (2%)

11

2

2

other injuries (7%)

water dives, not ocean …

mvc-mcycle/atv (1%)

11

0 20 40 60

other injuries (7%)



Hawaii Trauma Registry:
Location (beach) of spinal cord injuries from 

ti iti i H ii 2012 2016ocean activities in Hawaii, 2012-2016
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Stroke in HawaiiStroke in Hawaii
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Annual number of records in the Hawaii Stroke 
Registry, by type of stroke, 2016-2017Registry, by type of stroke, 2016 2017

A l 2013 2017

Does not indicate trends in stroke!!!

Indicates increasing number ofAnnual averages, 2013-2017:

2,740 total
1 954 ischemic

Indicates increasing number of 
hospitals contributing to the Registry

1,954 ischemic
525 hemorrhagicQMC, Kaiser, Maui, Wilcox, Castle, 

and Hilo for duration,

Kuakini, Pali Momi, Straub, Wahaiwa, 
and QMC West added later

19



P ti t i l dPatient arrival mode
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Distribution of arrival mode of patients in the 
Hawaii Stroke Registry, by facility, 7/2016-6/2017

(Excludes patients who were transferred from another hospital.)
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Adjusted odds ratios of stroke patient 
arrival by private vehicle, 2012 – 9/2016

(*Denotes statistically significant difference in OR compared to reference group )( Denotes statistically significant difference in OR, compared to reference group.)

1.40<45y*

Age group

0 81White*

Patient race

1.38
1.61

1.43

65-74y*
55-64y*
45-54y*

0.82

0.92

0.81

mixed/oth./unk.

Hawaiian/PI

White

0.68
1.00

0.00 0.50 1.00 1.50

85+y*
75-84y (ref.)

1.00

0.82

0.00 0.50 1.00

Asian (ref.)

mixed/oth./unk.

0.77Medicaid/Quest*

Healthcare coverage

1.23Kauai

County of hospital

0.95

0.99

unknown

Medicare

0.69

0.72

Hawaii*

Maui*
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1.00

0.00 0.50 1.00

private ins. (ref.)1.00

0.00 0.50 1.00 1.50

Oahu (ref.)



Associations with

identification of stroke at 911 dispatch
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EMS data
Summary of data linkage, 2010-2013

EMS data
Deterministic linkage, Response timesg ,
(name, dob), by HHIC

Hawaii Health Information 

Response times,
Dispatch data

Corporation:  
billing data for all hospital 

records in the state (ex. TAMC)
ICD9 dx 

codes for 

Emergency
Departments

Hospital
admissions

Stroke

Departments admissions

Patient vital status 
at discharge

(n=9,627)



Adjusted* odds of death among EMS-transported stroke patients 
in Hawaii, by identification of stroke at dispatch, 2010-2013in Hawaii, by identification of stroke at dispatch, 2010 2013

1.40 all stroke patients
1.00

stroke identified at dispatch

1.00
1 00

1.20

p

0.73

0.60

0.80

stroke identified at dispatch

Significantly 
decreased odds:

0.80

1.00 0.50

0.40

0.60decreased odds:
(0.42 – 0.54)

0.48

0.40

0.60

0.00

0.20

ischemic stroke* hemorrhagic

0.00

0.20

no stroke identified stroke identified at 

ischemic stroke hemorrhagic 
stroke*

at dispatch (ref.) dispatch*

*Adjusted for patient age, gender and county of initial EMS provider



Summary

• Traumatic Brain Injury (~13,600/year)
– Increasing numbers, particularly for ED visits

72% of ED visits are “unspecified head injury”– 72% of ED visits are “unspecified head injury”
– Higher risk

– Toddlers, teens, and seniors
– Falls among seniors leading cause of hospitalizationsg g p

– Oahu residents

• Spinal Cord Injury (165/year)
– Mostly hospitalizations (increasing)
– Higher risk

– Progressive rates across age range
– Neighbor Island residents

• Stroke (2,740/year in Registry)

26

• Only about half transported by EMS
• Recognition of stroke at dispatch increased survival



HEAD NECK SPINE PROJECTHEAD, NECK, SPINE PROJECT



• Funded by the State of Hawaii.  

• Line item in the UHM College of Education. 

• Development of online education tool BrainSpace.





HNS Project OverviewHNS Project Overview
• Creating an online curriculum and resource.

• Learning objectives and lessons will align with the following Hawaii Content and 
Performance Standards III (HCPS III) for Health: 1, 3, 4 and 8.

• It is important for the students to receive this information at school, then share 
learned concepts to parents/guardians. 

• Informed choices and decisions about their health and be advocates for health 
and safety as it pertains to head, neck, and spine injuries when they leave school 
and engage in various activities with their friends.and engage in various activities with their friends.



Meeting the StandardsMeeting the Standards
Standard 1: Students will comprehend concepts related to health promotion and 
disease prevention to enhance healthdisease prevention to enhance health.

Standard 3: Students will demonstrate the ability to access valid information and 
products and services to enhance healthproducts and services to enhance health.

Standard 4: Students will demonstrate the ability to use interpersonal 
communication skills to enhance health and avoid or reduce health riskscommunication skills to enhance health and avoid or reduce health risks.

Standard 8: Students will demonstrate the ability to advocate for personal, family, 
and community health.and community health.



HNS Project OverviewHNS Project OverviewHNS Project OverviewHNS Project Overview



EvaluationEvaluation
• Student Scores

- Formative
- Summative

• Experience Survey

- Parent
- Teacher



Where We Are NowWhere We Are Now
• Obtained UH IRB approval

• Five completed modules
Accidents Happen
Introduction to head injuries
Introduction to cervical/spine injuriesIntroduction to cervical/spine injuries
Signs and symptoms of head injuries
Prevention

• Working on three more
Recognizing possible neck and spinal cord 

injuries
How to assistHow to assist
What to do next (support systems)



Teacher ValidationTeacher Validation
• Working with the DOE

• Representative sampling from each school district



Upcoming ItemsUpcoming Items
• Teacher user manual

• Assessing parent/teacher/student collaboration survey 

• Launch Fall 2018
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